Based on the median salary for full-time jobs held by new Ph.D. economists in the United States, a rough estimate of the opportunity cost of taking an additional year to earn an economics Ph.D. was $74,000 in 2002. 1 The median time required to earn a Ph.D. for the class of 2002 was 5.5 years, up from 5.25 years for the class of 1997.
2 If the three-month difference is interpreted as 200 students (i.e., roughly onequarter of the class of 2002) taking a year longer to complete their degrees and get a job than did their counterparts from the class of 1997, it implies an increase from 1997 to 2002 in the annual opportunity cost of producing Ph.D.
economists exceeding $14.5 million.
3 A growing elapsed time required to earn a Ph.D. also may affect application and matriculation decisions of students who are weighing alternative careers (T. Aldrich Finegan et al., 2006) .
We examine the time required to earn a Ph.D. in economics for those graduating between July 1, 2001, and June 30, 2002, using survey responses from 398 graduates and 121 thesis advisors of nonrespondents among the cohort. 4 The 519 graduates for whom we have information comprise 61 percent of the 850 individuals estimated to have earned a Ph.D. in the United States in 2002 (Siegfried and Stock, 2004) . Based on survey responses from the graduates, we examine whether demographic attributes, type of undergraduate training, and type of financial aid are systematically related to either the time required to write a dissertation or to earn a Ph.D. Using a similar earlier survey (Siegfried and Stock, 2001) , we also compare time-to-degree across cohorts.
I. Measuring Elapsed Time-to-Degree
To measure the time required to earn a Ph.D., we use responses from graduates (or their thesis advisors) to two questions: "When did you (your student) begin the Ph.D. program?" and "When was your (your student's) Ph.D. awarded?" Respondents were asked to ignore master's degrees earned on route to a Ph.D. and to use the date on their diploma rather than their thesis defense or graduation ceremony as the date when their Ph.D. was awarded. We tabulate the period between entering the program and the date on a graduate's diploma, and whether or not all of this time was spent in residence, formally registered, or in full-time study. 5 National Science Foundation (NSF) data from the Survey of Earned Doctorates record the median years economics students are registered in any graduate program before earning a Ph.D. as 6.8 in 1996 and 7.0 in 2001 (Siegfried and Stock, 2004) . NSF estimates of time-todegree are about 1.5 years longer than ours, but the increase from 1996 to 2001 reported by NSF is consistent with the increase found in our surveys. Just over half of our sample of people earning a Ph.D. in economics earned a prior graduate degree from a different institution before enrolling in a U.S. economics Ph.D. program. Most were master's degrees in economics. Because master's-level programs in economics take about 1.6 years (James P. McCoy and Martin I. Milkman, 1995) , if the graduate at the median time-to-degree in our sample earned a master's degree in economics and immediately enrolled in a Ph.D. program, our time-to-degree estimates reconcile well with those from the NSF.
II. Time-to-Degree Outcomes
Median times-to-degree and to other stages in the Ph.D. process reported by the 2002 economics Ph.D. cohort are shown by demographic and graduate program characteristics in Table 1. 6 Because of substantial differences across institutions in policies related to thesis topic approval and completion of all other nondissertation requirements, we use the longest of the intervals from matriculation to the completion of course work, core exams, or field exams to measure the time to attainment of all-but-dissertation (ABD) status. Our measure of the time required to write a dissertation is the time from attaining ABD status until the dissertation is completed and includes time spent deciding on a thesis topic and getting it approved.
7 Table 1 shows that more than half of the time required to earn a Ph.D. is spent writing a dissertation.
Not surprisingly, students who had a child during their Ph.D. program took longer than those who did not. Those who completed their degree before starting a job finished faster. Although the median time-to-degree and dissertation writing time is longer for females and for U.S. citizens, these differences disappear once we control for other factors.
We Flatteau, 1995) completed their degree about a year earlier than those who graduated from institutions ranked below 48. This difference may reflect pressure to finish imposed on Ph.D. students by the more research-active dissertation 5 Time-to-degree includes the interval between when students complete their dissertation and when they are awarded their degree. Among our respondents, the mean gap between completing the thesis and receiving the Ph.D. is 2.1 months; 216 respondents reported that they completed their thesis at least one month prior to earning their degree. While the mean time-to-degree was six years in 2002, the mean interval from matriculation until the thesis was completed was five years and ten months. 6 The number of observations reported in Table 1 is fewer than 398 because the sample underlying Table 1 is restricted to include only observations with complete information on each of the reported outcomes. 7 Seventeen graduates reported completing course work or exams after they either had their thesis topic approved or considered themselves as having completed all nondissertation requirements for their Ph.D. For these graduates, we used the later of the date their thesis topic was approved or the date they reported completing all nondissertation requirements as the date of their attainment of ABD status.
supervisors at tier 1-4 schools than at tier 5 institutions.
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At tier 1 and 2 institutions, students complete their coursework and comprehensive exams faster, but take longer to complete their dissertations than students at tier 3 and 4 institutions. The median elapsed time-to-degree at tier 5 programs is substantially longer than at tier 1-4 institutions because tier 5 students take longer to attain ABD status and they also take longer to write their dissertations. Table 2 reports the median years to completion of core exams, to ABD status, and to write a dissertation for 15 universities for which we have such data from at least seven 2002 graduates. The average time to complete core exams ranges from eight months at Yale to 17 months at George Mason. Time from matriculation to 8 In a study using 200 economics Ph.D. students in the Netherlands, however, Jan C. van Ours and Geert Ridder (2003) find that the faster graduation of students supervised by more active research faculty is a pure selection effect. Controlling for selection, they find the same speed of completion by students of relatively more or less research-active supervisors. ABD status ranges from 20 months at Johns Hopkins to 34 months at Cornell. Finally, the median time devoted to writing a dissertation ranges from 20 months at Illinois to 46 months at Berkeley and Yale.
III. Determinants of the Variation in Time-to-Degree
Earlier research suggests that elapsed timeto-degree might be related to fields of prior degrees, whether the graduate took a job prior to completing the degree, type of financial aid received, gender, children, type of undergraduate institution attended, citizenship, age, and whether the graduate entered the Ph.D. program holding a terminal master's degree (Siegfried and Stock, 2001; Ronald G. Ehrenberg and Panagiotis G. Mavros, 1995) . We have data sufficient to examine relationships between these characteristics and time-to-degree for the class of 2002. To evaluate relationships between time-to-degree and graduates' marital status, field of study, and whether their dissertations were a single-topic treatise or a set of essays, we estimated a duration model based on a Weibull distribution. 9 The variable means, estimated coefficients, z-ratios, and predicted change in time-to-degree for those statistically significant (at the 0.05 level using two-tail tests unless otherwise noted) attributes of selected variables are reported in Table 3 . The mean time-to-degree for the 298 10 observations used to estimate the duration model is 5.6 years.
Demographic characteristics are largely unrelated to the time required to earn a Ph.D. in economics. Students who were parents when they began the Ph.D. program took no longer than childless matriculants, but those who first became parents during their Ph.D. studies experienced a disruption, taking almost a year longer than those who did not become parents. The difference in time-to-degree between new mothers and new fathers is not significant.
Not surprisingly, those who began a job six months or more prior to completing their Ph.D. took about nine months longer to finish than those who either started their job closer to having finished or after graduation. The 247 Ph.D. students who were undergraduate majors in economics took about the same time to complete the Ph.D. as did those who did not major in economics. Although one might expect that the most likely graduates to finish rapidly are ones with bachelor's degrees in technical fields like mathematics, physics, statistics, computer science, or engineering, the 57 Ph.D. students in our sample with technical backgrounds actually took longer than others.
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There are seven or more graduates in the regression sample from 12 different Ph.D. programs: UC-Berkeley, Chicago, Cornell, George 9 Estimations using a Cox proportional hazards model yielded qualitatively similar results. We present the Weibull results in the table because they are easier to interpret. 10 Seventeen observations were dropped because either their time-to-degree or their dissertation writing time (or both) exceeded two standard deviations from the mean. All the outliers had a time-to-degree of more than nine years and all but one had a dissertation writing time of more than four years. Siegfried and Stock (2004) reported results from a similar model estimated with 332 observations from these data. The estimates here differ slightly for three reasons: (a) two late-arriving observations have been added; (b) a set of binary indicators for type of undergraduate institution have been added; and (c) the current sample omits observations that did not report their undergraduate institution.
11 The indicators for prior economics degree and prior technical degree are not mutually exclusive. a Predicted changes in months reported only for coefficients significant at the 0.05 level (two-tailed tests, except fellowship and no support, for which we used a one-tailed test based on their obvious negative (positive) expected impact on time-to-degree and dissertation writing time).
b ϭ1 for those with prior degrees in mathematics, physics, statistics, computer science, or engineering (including double majors with economics).
c Primary financial assistance is reported for five years of funding. In the dissertation-writing-time regression, we count only funding received during the last two years of study. The means for the variables defined over the last two years of study are 0.29, 0.09, 0.07, 0.02, 0.43, and 0.10, respectively, for teaching assistant, research assistant, fellowship, government support, mixed support, and no support.
Mason, Harvard, Maryland, Minnesota, MIT, NYU, Stanford, Wisconsin, and UCLA. Program indicators show that Cornell, NYU, MIT, and UCLA graduates finished faster than the average of all graduates from institutions other than the 12 that are controlled. Cornell students finished 19 months faster than the benchmark, with MIT, NYU, and UCLA students not far behind at 13, 12, and 12 months faster, respectively. None of the identified universities' Ph.D. students finished slower than the benchmark.
We classified Ph.D.s as receiving predominantly one type of financial aid if it was the sole source of aid for a majority of their first five years in the program. On this criterion, 31 percent received predominantly teaching assistantships, 9 percent received research assistantships, 7 percent received fellowships, 4 percent received government sponsorship (one United States, and 14 foreign), and 4 percent received no financial aid. For 45 percent of the graduates, no single form of financial support predominated. Their support is labeled "mixed." The results indicate fellowship support is associated with completing a degree five months faster than teaching assistant support, which is similar to the findings of Ehrenberg and Mavros (1995) . The absence of substantial effects of the other types of financial aid on time-to-degree is surprising, not only because some forms of financial aid provide more time to study, but also because the more attractive types of financial aid are often awarded competitively to students who have greater prospects for finishing quickly, which may be the reason we observe a shorter time-to-degree for those with fellowships.
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Those without financial aid took about ten months longer to complete their degrees than those on teaching assistantships, although this result is significant only at the 0.11 level.
The dissertation of 61 percent of the graduates consisted of a set of essays rather than a single-topic treatise. After controlling for other included variables, those writing essay-style dissertations finished about six months faster than others. Although we do not report the estimated coefficients in the table, indicators for Journal of Economic Literature fields of specialization were included in the estimation, with micro theory as the benchmark. Only agricultural and natural resource economics graduates finished significantly faster (by 11 months) than those in micro theory. No field's graduates took statistically significantly more time than specialists in micro theory. Finally, among international students, those who earned a bachelor's degree from a top-50 U.S. liberal arts school or a university in the United Kingdom, Ireland, Canada, Australia, or New Zealand finished about a year faster than those who earned their undergraduate degree at a U.S. university offering a Ph.D. in economics. U.S. citizens with undergraduate degrees from either a top-50 liberal arts college, or from some other U.S. college or university that does not offer a Ph.D. in economics, finished about seven and six months faster, respectively, than U.S. citizens with a bachelor's degree from a U.S. university that offers a Ph.D. in economics (p-values on the sum of the coefficients were less than 0.05).
13

IV. Determinants of the Variation in Dissertation Writing Time
There is more variation across individuals in dissertation writing time than time-to-degree or time-to-ABD status.
14 On average, dissertation writing occupies more than half the total timeto-degree. In order to focus on dissertation writing, we estimate the hazard model using dissertation writing time as the dependent variable. Because dissertation writing normally occurs during the last two years in residence (e.g., years four and five for one who graduates in five years), we redefine the financial assistance variables to identify only the predominant type of financial aid received in the last two years of study. The empirical results are reported in Table 3.
Like their relationships to time-to-degree, demographic characteristics are not significant determinants of dissertation writing time. Most of the time lost by having children during graduate school takes place during the dissertation writing stage (seven of ten months), as does the time lost by starting a job prior to completing the degree (eight of nine months). Those with prior degrees in economics take about six months longer to write their dissertations. Their overall time-to-degree does not differ from those with other prior degrees, however, suggesting that they make up at least some of the delay during the coursework phase of their program.
Graduates with predominately government support progress substantially (12 months) faster during the dissertation stage, but must lag during earlier stages of the process because their overall time-to-degree does not differ from those predominately on teaching assistantships. Surprisingly, writing a set of essays rather than a single topic treatise is not associated with shorter dissertation writing time, even though students who elect a set of essays finish about six months faster than those who write a traditional treatise. Finally, among international students, those who earned undergraduate degrees from predominantly English-speaking countries take about eight fewer months to write their dissertation than international students who attended U.S. economics Ph.D.-granting institutions as undergraduates. Among Americans, those who attended an "other U.S." college that does not offer a Ph.D. in economics enjoy a statistically significant advantage in dissertation writing time of four months over those holding a bachelor's degree from a Ph.D.-granting university. The overall time-to-degree advantage of top-50 liberal arts colleges apparently manifests itself in greater speed to completion of coursework and comprehensive examinations, because graduates of top-50 liberal arts colleges do not have a significantly shorter dissertation writing time.
Among the 12 identified universities, Cornell (13 months), George Mason (10 months), 15 and NYU (9 months) have dissertation writing times statistically significantly shorter than the benchmark; none has times significantly longer than the benchmark. Finally, those writing dissertations on industrial organization have significantly shorter durations for dissertation writing (by eight months) relative to those writing in micro theory.
V. Program-Specific Characteristics and
Time-to-Degree
To explore the importance of differences in the structure of various Ph.D. programs, we estimated the hazard models reported in Table  3 for the 116 Ph.D.s who graduated from one of 27 universities for which we have obtained information about program structure as part of a larger project on the Ph.D. production process (Finegan et al., 2006; Stock et al., 2006) . We include in the models the number of Ph.D. students enrolled in the program, the ratio of Ph.D. students to the number of graduate faculty (actively engaged in either graduate teaching or dissertation supervision), indicators for whether teaching-or research-assistant students are provided office space, whether Ph.D. students have a departmental location to congregate, whether first-year students must pass one or more written exams before the start of the second year, and whether first-and second-year students are assigned individual faculty advisers (rather than a director of graduate study or general administrator as an advisor).
Only the indicator for whether graduate students are assigned individual faculty advisers is significantly related to time-to-degree, and its coefficient implies an implausible eight-month longer time-to-degree for graduates from the programs using that practice. No program characteristic was significantly related to thesis-writing time. To the extent we have captured relevant dimensions, it does not appear that program structure has much impact on time-to-degree.
VI. Summary
Reducing the average time required to earn a Ph.D. in economics by one year would save well over $60 million annually in opportunity costs alone. If progress is to be made in reducing time-to-degree, it is probably going to occur in dissertation writing, where opportunities to shorten duration may be found where dissertation writing is unusually slow. Although one might hypothesize that shortening the time-todegree may reduce learning and subsequent productivity, this does not appear to be the case. The only relevant evidence we know finds that longer times-to-degree are correlated with fewer, not more, publications (David E. Harrington, 2005) , after holding constant ability via the tier of each graduate's Ph.D.-granting institution. Similarly, using publications as of 2004 for 583 economics Ph.D. graduates from 1997, we find significantly (at the 0.01 level) fewer publications, whether measured as articles in refereed journals or as articles in top-50 journals, for those who took longer to earn their Ph.D. For each added year of time-to-degree, top-50 publications declined by 0.15 and journal articles declined by 0.36, holding constant the tier from which the economist graduated as a control for "ability."
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Based on the experience of the class of 2002, economists who complete their degrees quickly tend to be those who do not have children during their studies, finish their degree before starting work, have fellowship support, and write a set of essays rather than a single-topic treatise. Those who attended top-50 liberal arts colleges or "other U.S." colleges as undergraduates rather than a U.S. economics Ph.D.-granting university finished faster. Applicants from those institutions might warrant a closer look by admissions committees because they are less expensive to educate than otherwise equivalent applicants who earned an undergraduate degree at a university that offers a Ph.D. in economics. Differences in the structure of programs do not seem to affect timeto-degree. Increased fellowship support, a shift toward sets-of-essays dissertations, and efforts to discourage candidates from taking a job before completing their degree should all help reduce the time required to earn a Ph.D. in economics.
